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FIELD OF THE INVENTION 
5 The present invention relates to techniques for online identification and ordering 

components that satisfy user-specified circuit requirements. 

BACKGROUND OF THE INVENTION 

When a user requires a circuit, the user frequently knows little more than the 
?3 10 requirements that the circuit must satisfy. To obtain the desired circuit, the user may provide 
a list of the requirements to a third party that is knowledgeable about those types of circuits, 
how to design them, and where to obtain the components to make them. That third party 
f ( may then construct and supply the user with the circuit, with a significant price mark up for 

the service of designing, obtaining components and constructing the circuit based on the 
15 specified requirements, 
n To avoid having to pay the marked up prices that would be required by a third party, 

the user may attempt to become educated on circuit design, and obtain parts catalogs from 
circuit component suppliers. However, the effort required to gain the requisite education and 
knowledge may not be worth the savings that are achieved thereby. To reduce the effort 
20 required to perform some of these tasks, the user may obtain and install specialized client- 
side tools, such as the Switches Made Simple software product available from National 
Semiconductor Corporation. While such tools may assist in the circuit design and 
component selection tasks, the user must still go through the manual process of placing 
orders for the components. Further, given the rapidity with which circuit component 
25 manufacturers change their product lines, the component information used by the specialized 
client-side software will quickly become outdated unless frequently updated. The 
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inconvenience of having to obtain, install, and keep such specialized software updated does 
not make this the solution ideal. 

Based on the foregoing, it is desirable to provide techniques that allow a user that has 
specific circuit requirements to obtain a circuit that satisfies those requirements, or the 
components to make such a circuit, without the user having to obtain additional education or 
possess specialized software. 
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SUMMARY OF THE INVENTION 

Techniques are provided for designing a circuit that satisfies user-specified functional 
requirements without the user having to obtain addition education or possess specialized 
software. According to one embodiment, user-specified functional requirements are received 
over a network from a client executing a browser. The network may be, for example, the 
Internet. Based on the user-specified requirements, components and a topology for 
constructing the circuit are automatically determined. The components determined during 
this operation have operational values such that, when the components are arranged 
according to the topology to form the circuit, the circuit satisfies the user-specified functional 
requirements. One or more web pages that identify the components are then delivered to the 
browser over the network. According to one aspect of the invention, the component and 
topology information is used to generate a schematic diagram that is delivered in a web page 
to the user over the network. According to another aspect of the invention, the user is 
provided with a web page that has a control which, when selected, initiates an operation for 
placing an order over said network for one of the components, a kit of all of the components, 
a custom made circuit made from the components, and/or a prefabricated circuit that is 
functionally similar to the one that was designed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example, and not by way of limitation, 
in the figures of the accompanying drawings and in which like reference numerals refer to 
similar elements and in which: 

FIG. 1 is a block diagram of a system configured to allow online identification and 
ordering of components according to an embodiment of the invention; 

FIG. 2 illustrates an initial web page that may be presented by a system that 
implements an embodiment of the invention; 

FIG. 3 illustrates a web page for receiving user-specified requirements according to 
an embodiment of the invention; 

FIG. 4 illustrates a web page of suggested components according to an embodiment 
of the invention; 

FIGs. 5A-5G illustrate a web page that displays product folder information for a 
particular component, according to an embodiment of the invention; 

FIG. 6 illustrates a web page of designed circuit components according to an 
embodiment of the invention; 

FIGs. 7A-7B illustrate a web page showing the operation values of a circuit designed 
using the designed circuit components, according to an embodiment of the invention; 

FIG. 8 illustrates a web page that illustrates a schematic diagram of a circuit that uses 
the designed circuit components according to an embodiment of the invention; 

FIG. 9 illustrates a control panel that contains controls to analyze the circuit shown in 

FIG. 8; 

FIG. 10 illustrates a web page for ordering the designed circuit components, 
according to an embodiment of the invention; 
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FIG. 1 1 illustrates a web page that displays the circuit designs that have been 
previously saved by a user on user-side storage, according to an embodiment of the 
invention; and 

FIG. 12 is a block diagram of a computer system that may be used to implement 
embodiments of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Techniques are described that allow online identification and ordering components 
that satisfy user-specified circuit requirements. In the following description, for the purposes 
of explanation, numerous specific details are set forth in order to provide a thorough 
5 understanding of the present invention. It will be apparent, however, to one skilled in the art 
that the present invention may be practiced without these specific details. In other instances, 
well-known structures and devices are shown in block diagram form in order to avoid 
unnecessarily obscuring the present invention. 

Q 

\§ 

s. i 

C3 1 0 SYSTEM OVERVIEW 

N 

Ly FIG. 1 is a block diagram that gives an overview of a system 100 used to implement 

fU 

if} the techniques described hereafter. System 100 includes numerous functional modules that 

14 communicate with a client 150 over the Internet 130. While the Internet 130 is used for the 

**% purposes of explanation, the network over which the modules communicate with the client 

;Lj 1 5 1 50 may vary from implementation to implementation. In an Internet-based embodiment, the 
% " r communication between the modules and the client 150 may be performed using the HTTP 

protocol and one or more web servers (not shown). In the illustrated embodiment, the 
modules include a requirements form module 1 10, a component determination module 1 12, a 
circuit design module 1 14, a schematic design generation module 116 and a component 
20 acquisition module 118. The functions of each of these modules shall be described in greater 
detail hereafter. 



FUNCTIONAL OVERVIEW 
According to one embodiment of the invention, a system is provided by which users, 
25 with no special client-side software, and little or no knowledge of available circuit 

components, can easily and efficiently create, test, and order circuits and components that 



12421-0030 



-6- 



satisfy their functional requirements. According to one implemented embodiment, the user is 
presented with a series of web pages to achieve this result, beginning with the web page 
illustrated in FIG. 2. 

Referring to FIG. 2, the web page contains text 202 that explains the four general 
5 steps of the process to the user, and contains links (e.g. links 204 and 206) to web pages that 
serve as the interface through which the system walks the user through those steps. It should 
be noted that many of the links "to web pages" are actually links that result in the execution 
of software modules which produce, as output, the web pages that are delivered to the user. 

10 SUGGESTING COMPONENTS BASED ON USER-SPECIFIED REQUIREMENTS 

For the purpose of explanation, it shall be assumed that a user desires to create a 
^ power supply. Accordingly, the user selects link 204 of the web page shown in FIG. 2. 

in 

s While the techniques described herein shall be described in the context of designing and 

H ordering parts for a power supply circuit, the techniques are not limited to any particular type 

{Tl 15 of circuit. 

q According to one embodiment, a web server responds to selection of link 204 by 

invoking the requirements form module 110. The requirements form module 110 provides 
one or more "requirements" web pages to the web client 150. The requirements web pages 
allow the user of the client to specify requirements for a circuit. FIG. 3 is an example of a 

20 requirements web page for receiving the requirement information from a user for a power 
supply circuit. The illustrated requirements page includes user interface controls for 
specifying minimum and maximum input voltages (controls 302), and an output voltage and 
amperage (controls 304). The requirements web page further includes controls 306 for 
additional requirements, such as whether the circuit requires an ON/OFF pin. Other 

25 requirements that may apply to a power circuit, for example, may include requirements 

associated with efficiency, frequency, etc. It should be noted that the specific user interface 

-7-. 

12421-0030 



controls presented by the requirements web pages will vary from implementation to 
implementation based on a variety of factors, including the type of circuit for which the 
requirements are being specified. 

The requirements information entered by the user into the requirements web pages is 
5 transmitted back to the web server. The operation of sending the requirements information to 
the server may be initiated, for example, by the user selecting a particular control (e.g. button 
308) on the requirements web page. 

Based on the requirements information, a component determination module 112 
ip determines the components that could be used to build a circuit that would satisfy the 

p 10 specified requirements, and generates one or more "suggested component" web pages. The 
U process of determining the components that could satisfy the specified requirements may be 

! p implemented, for example, by applying filters to component data stored in a database. The 

I . filters may, for example, compare the values specified in the "output voltage" and "output 

L current" fields of the requirements web page against values in corresponding columns of a 

v3 

:0 15 "component" table in a database. 

P 

P The process may also involve using values from the requirements information as 

input into formulas, where the output of the formulas is used to determine which components 
could satisfy the specified requirements. For example, assume that the user desires a boost 
regulator circuit. Integrated circuits used in boost regulators have a switch current rating. 

20 The switch current rating of each integrated circuit that can be used in a boost regulator may 
be stored in the record for that integrated circuit in a database. To determine which 
integrated circuit may be used, the input voltage, output voltage and output current specified 
in the requirements information are used to calculate a required switch current rating, and the 
required switch current rating is compared against the switch current ratings in the database 

25 to select those integrated circuits within the database that can satisfy the specified 
requirements. 
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FIG. 4 is an example of a suggested component web page generated in response to the 
requirements specified in FIG. 3. In the present example, the suggested components fall into 
two categories: switching regulators for use in a Buck Topology, and switching regulators for 
use in a Flyback Topology. An understanding of the distinction between these categories of 
switching regulators is not important for the purpose of understanding the techniques 
described herein. However, it is significant to note that such distinctions may be relevant to 
the user designing the power circuit. Therefore, the component determination module 112 
generates the suggested component web page in a manner that groups the suggested 
components into those and any other applicable categories. 

The component determination module 112 further includes in the suggested 
component web page other information relevant to the user's selection of a component. In 
the illustrate embodiment, the other information includes the Maximum current, the 
efficiency, whether the component has an ON/OFF pin or an Error pin, a field for "other 
features", the frequency of the component and an estimated price of the component. 

In the illustrated implementation, the names of the suggested components are 
presented in the form of links. Selection of the link associated with a component results in 
the delivery of a "product folder". The product folder is a web page that presents detailed 
information about a component. For example, selecting the link 402 associated with the 
LM2575-3.3 component produces the product folder web page shown on FIGs. 5A-5G. The 
information and controls contained on the product folder web page of a component shall be 
described in greater detail hereafter. 

The information contained in the suggested component web pages, and the product 
folders of the components listed in the suggested component web pages, satisfies only part of 
the users needs. In particular, the user is interested in creating an entire circuit that satisfies 
the specified requirements, and not merely in identifying a component that could be used in 
such a circuit. Therefore, according to one embodiment of the invention, the user is 
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presented with a control for automatically generating the design of such a circuit using a 
component selected from the suggested component web pages. 

AUTOMATIC CIRCUIT DESIGN 

Referring again to FIG. 4, the listing for each component includes a field that contains 
a button which, when selected, causes the automatic generation of a circuit design that (1) 
uses the selected component, and (2) satisfies the specified requirements that were initially 
entered by the user. For example, assume that the user determines, based on the information 
contained on the suggested components web page and, optionally, the more detailed 
information on product folder web pages, that the LM2575-3.3 component is the best of the 
suggested components for the user's purpose. The user may then click on the "create design" 
button 404 associated with that component to cause generation of a power circuit that (1) 
uses the LM2575-3.3 component, and (2) satisfies the requirements specified on the 
requirements web page shown on FIG. 3. 

According to one embodiment, selection of a create design button causes a message 
that (1) indicates the requirement information and (2) identifies the selected component to be 
sent to a circuit design module 1 14. In response, the circuit design module 114 designs a 
circuit that uses the selected component and satisfies the specified requirements. 
Specifically, the circuit design module 1 14 determines components that will be required for , 
the circuit in addition to the selected component, and how those components should be 
arranged to create the circuit (the circuit "topology"). 

Various techniques may be used by the circuit design module 1 14 to determine the 
topology of the circuit. For example, numerous topology "templates" may be stored on the 
server-side at a location accessible to the circuit design module 1 14. Data may also be stored 
that associates general types of circuits with one or more of the topology templates. In an 
embodiment that uses topology templates, the circuit design module 1 14 selects the topology 
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template based on the type of circuit that is being designed, and then uses the selected 
topology template, the selected suggested component, and the requirements information to 
determine the other components required for the circuit. 

According to one embodiment, the circuit design module 114 transmits back to the 
5 user one or more "bill of materials" web pages. The bill of materials web pages identify the 
components that are included in the circuit designed by the circuit design module 1 14 
(referred to herein collectively as the "designed circuit components"). The designed circuit 
components thus include the selected component and the additional components determined 
%Q by the circuit design module 114. 

n 10 For the purpose of illustration, it shall be assumed that the user selects the create 

si 

iy design button associated with the LM2672-3.3 component. FIG. 6 illustrates a bill of 

\T\ materials web page that indicates the components used in the circuit design generated by the 

l± circuit design module 1 14. In addition to the selected LM2672-3.3 component, the bill of 

^ materials web page lists numerous other designed circuit components from a variety of 

^~ 15 manufacturers. If the user desires to substitute any of the designed circuit components listed 
6sJ in the bill of materials page for a functionally equivalent component, the user may select the 

"select alternate part" button associated with that component. In response to selection of the 
"select alternate part" button associated with a component, the user is presented with a list of 
functionally equivalent components. Such substitutions may be desirable, for example, if the 
20 user desires components from a particular manufacturer. 

Once the user has made any desired component substitutions, the user may select the 
operating values control to obtain operating value information for the circuit created by the 
circuit design module 1 14 using the parts listed in the bill of materials page. HGs. 7a and 7b 
illustrate a web page showing the operating parameters for the circuit associated with the bill 
25 of materials of FIG. 6. From either the bill of materials web page or the operating values 
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web page, the user may select a "schematic" control 604 to cause a schematic diagram of the 
circuit to be generated. 

In response to selection of the schematic control 604, one or more messages 
identifying the designed circuit components, as well as the topology data for the generated 
5 circuit, are sent to a schematic diagram generation module 116. The schematic diagram 
generation module 116 generates one or more web pages that include a schematic diagram of 
the circuit, and delivers the schematic web pages to the user. 

SCHEMATIC DIAGRAM GENERATION 
10 Referring to FIG. 8, it illustrates a schematic diagram web page that may be generated 

and delivered to a user in response to user selection of schematic button 604. As illustrated 
in FIG. 8, the schematic diagram includes the components identified in the bill of materials 
page arranged in a circuit that satisfies the requirements that were originally specified by the 
user. According to one embodiment, the schematic diagram generation module 116 used to 



tp 15 generate the schematic web pages is the WebSM module available from Transim, Inc. The 

C3 

C3 WebSM module provides a control panel button 802 which, when selected, causes the 

generation of a control panel window (shown in FIG. 8) that includes controls that allow the 
user to analyze the displayed circuit. The specific features of the WebSIM module are 
beyond the scope of the present invention, and therefore shall not be described in detail. 
20 While the illustrated embodiment uses the WebSIM module for generating schematic 

diagram web pages, the present invention is not limited to any particular schematic diagram 
generation module 1 16. Any module capable of generating a schematic diagram based on a 
list of components and schematic information may be used. 
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BUILDING THE CIRCUIT 
According to one embodiment, one or more of the web pages provided to the user 
include a control which, when selected, invokes a component acquisition module. The 
component acquisition module, in turn, provides one or more component acquisition web 
5 pages to the user. The component acquisition web pages include information and/or controls 
for ordering the components from which the generated circuit is constructed. 

In the embodiment illustrated in the figures, a "build it" button 606 (see, e.g., FIGs. 6, 
7a, 8 and 9) is provided which, when selected, provides component acquisition web pages to 

n 

v3 the user. The component acquisition web page presented to the user in response to selection 

s 4 

p 10 of build it button 606 may, for example, contain the information shown in FIG. 10. Referring 
SI 

to FIG. 10, the component acquisition web page includes a table that lists, for each 

ry 

[fi component, a manufacturer, a part number, attributes, price, and distributor. The table also 



gisb 

n 

n 



includes an "Order Parts" column that includes controls which, when selected, initiate an 
online ordering operation for the corresponding component. According to one embodiment, 



„ 15 the component acquisition web page may also include an "order kit" button 1002 which, 
when selected, initiates an online ordering operation for a kit that includes all of the 
components required to make the circuit. 

Typically, the party that would handle the order of a single component would be the 
manufacturer or distributor of the component. However, the party that handles the "kit" 
20 order may be a third party. In response to the order of a kit, the party from whom the kit is 
ordered places corresponding component orders with the component manufacturers. The 
process of placing the corresponding component order can be executed automatically upon 
receipt and approval of a kit order. 

If the user selects the "order kit" button, the user will receive the components to make 
25 the circuit. However, the user may prefer to receive the circuit itself, already assembled. 
Therefore, the user may alternatively or additionally be presented with an "order circuit" 
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button (not shown) which, when selected, causes the components to be ordered and sent to a 
circuit board maker. The circuit board maker constructs the circuit board from the ordered 
components and delivers the custom-made circuit board to the user that placed the order. 
Under some circumstances, circuit board manufacturers may already have 
5 prefabricated circuit boards that are similar to the automatically designed circuit. According 
to one embodiment, the server-side database includes information about such prefabricated 
circuit boards, and presents them to the user when the similarity between the prefabricated 
boards and the users requirements exceeds a predetermined similarity threshold. The 

[3 

s§ prefabricated boards may be presented, for example, on the suggested component web page, 

C3 10 the bill of materials web page, and/or the component acquisition web page. 



f 



ir PERSISTENT STORAGE OF DESIGNS 

L A user may not be prepared to order the components of a circuit during the same 

f~ session in which the circuit is generated for the user using the techniques described above. 

JL: 15 Therefore, according to one embodiment of the invention, a mechanism is provided for 

storing the designs persistently on a server-side storage device. The designs may be stored, 
for example, in a server-side database that associates the designs with the user-id of the user 
that created the design. The event that triggers the storage of a design in the database may 
be, for example, the creation of the design. Alternatively, a control may be provided which, 
20 when selected, causes the designs to be saved. 

Referring to FIG. 3, the requirements web page includes a "my designs" control 310. 
When a user selects the my designs control 310, a saved designs web page that lists all of the 
saved designs for the user is presented to the user. FIG. 1 1 illustrates is an example of a 
saved designs web page. The saved designed web page illustrated in FIG. 1 1 includes 
25 listings of a user's previously saved designs. The listing includes, for each saved design, a 
design ID, a design name, the model number of the integrated circuit around which the 
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design is built, the creation date of the design, modification dates to the design, the name of 
the "design assistant" tool used to create the design, comments, and a design operation field. 

Controls are provided to allow the user to change the design name of a design, to add 
comments about the design, and to modify, analyze, build, or delete the design. Selection of 
5 the modify, analyze or build controls results in the delivery of an appropriate web page, as 
described above. Selection of the delete, change name or add comments controls causes 
corresponding information to be deleted, changed, or added to the server-side database. 

According to one embodiment, controls (not shown) are provided for "sharing" a 

f ^ 

design with another user. Specifically, a first user may select one or more of the first user's 

O 10 designs, and then specify one or more second users with whom the design is to be shared. In 

"si 

W response, the server-side database is updated to establish an association between the design 

ru 

if! and the one or more second users. When one of the second users is presented with a list of 

u available saved designs, any designs that have been shared with the user are included in the 

Cn 

2 15 

43 PRODUCT FOLDER WEB PAGES 

Referring to Figures 5A-5G, they illustrate a product folder web page for the LM2575 
component, according to one embodiment of the invention. In the illustrated embodiment, 
the product folder web page includes links 502 to related components, a parametric table 504 
20 showing the operating parameter of the component, and numerous sections, including a 

General Description section, a Features section, an Applications section, a Datasheet section, 
a Package Availability, Models, Samples & Pricing section, a Design Tools section, and an 
Application Notes section. 

The General Description section includes a general description of the component. 
25 The Features section lists the features of the component. The Applications section lists 
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applications in which the component is typically used. The Datasheet section contains links 
to view online or download the data sheets for the component. 

The Package Availability, Models, Samples & Pricing section lists packages that use 
the component, indicates the status, availability and price of the packages, and contains 
controls which, when selected initiate an operation for placing an order for the packages. 
The Design Tools section includes a link to view online or download information about 
software tools that may be used to assist in designing circuits that use the component. The 
Application Notes section includes links to view online or download information about 
applications that use the component. 

HARDWARE OVERVIEW 

Figure 12 is a block diagram that illustrates a computer system 1200 upon which an 
embodiment of the invention may be implemented. Computer system 1200 includes a bus 
1202 or other communication mechanism for communicating information, and a processor 
1204 coupled with bus 1202 for processing information. Computer system 1200 also includes 
a main memory 1206, such as a random access memory (RAM) or other dynamic storage 
device, coupled to bus 1202 for storing information and instructions to be executed by 
processor 1204. Main memory 1206 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to be executed by processor 1204. 
Computer system 1200 further includes a read only memory (ROM) 1208 or other static 
storage device coupled to bus 1202 for storing static information and instructions for processor 
1204. A storage device 1210, such as a magnetic disk or optical disk, is provided and coupled 
to bus 1202 for storing information and instructions. 

Computer system 1200 may be coupled via bus 1202 to a display 1212, such as a 
cathode ray tube (CRT), for displaying information to a computer user. An input device 1214, 
including alphanumeric and other keys, is coupled to bus 1202 for communicating information 
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and command selections to processor 1204. Another type of user input device is cursor control 
1216, such as a mouse, a trackball, or cursor direction keys for communicating direction 
information and command selections to processor 1204 and for controlling cursor movement 
on display 1212. This input device typically has two degrees of freedom in two axes, a first 
5 axis (e.g., x) and a second axis (e.g., y), that allows the device to specify positions in a plane. 
The invention is related to the use of computer system 1200 for implementing the 
techniques described herein. According to one embodiment of the invention, those 
techniques are performed by computer system 1200 in response to processor 1204 executing 

□ 

\Q one or more sequences of one or more instructions contained in main memory 1206. Such 

Q 10 instructions may be read into main memory 1206 from another computer-readable medium, 



ru 

In 



ig such as storage device 1210. Execution of the sequences of instructions contained in main 

memory 1206 causes processor 1204 to perform the process steps described herein. In 
alternative embodiments, hard-wired circuitry may be used in place of or in combination with 
software instructions to implement the invention. Thus, embodiments of the invention are 



JLJ 15 not limited to any specific combination of hardware circuitry and software. 
S The term "computer-readable medium" as used herein refers to any medium that 

participates in providing instructions to processor 1204 for execution. Such a medium may 
take many forms, including but not limited to, non-volatile media, volatile media, and 
transmission media. Non-volatile media includes, for example, optical or magnetic disks, such 
20 as storage device 1210. Volatile media includes dynamic memory, such as main memory 

1206. Transmission media includes coaxial cables, copper wire and fiber optics, including the 
wires that comprise bus 1202. Transmission media can also take the form of acoustic or light 
waves, such as those generated during radio-wave and infra-red data communications. 

Common forms of computer-readable media include, for example, a floppy disk, a 
25 flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any other 
optical medium, punchcards, papertape, any other physical medium with patterns of holes, a 
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RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a 
carrier wave as described hereinafter, or any other medium from which a computer can read. 

Various forms of computer readable media may be involved in carrying one or more 
sequences of one or more instructions to processor 1204 for execution. For example, the 
instructions may initially be carried on a magnetic disk of a remote computer. The remote 
computer can load the instructions into its dynamic memory and send the instructions over a 
telephone line using a modem. A modem local to computer system 1200 can receive the data 
on the telephone line and use an infra-red transmitter to convert the data to an infra-red signal. 
An infra-red detector can receive the data carried in the infra-red signal and appropriate 
circuitry can place the data on bus 1202. Bus 1202 carries the data to main memory 1206, 
from which processor 1204 retrieves and executes the instructions. The instructions received 
by main memory 1206 may optionally be stored on storage device 1210 either before or after 

execution by processor 1204. 

Computer system 1200 also includes a communication interface 1218 coupled to bus 
1202. Communication interface 1218 provides a two-way data communication coupling to a 
network link 1220 that is connected to a local network 1222. For example, communication 
interface 1218 may be an integrated services digital network (ISDN) card or a modem to 
provide a data communication connection to a corresponding type of telephone line. As 
another example, communication interface 1218 may be a local area network (LAN) card to 
provide a data communication connection to a compatible LAN. Wireless links may also be 
implemented. In any such implementation, communication interface 1218 sends and 
receives electrical, electromagnetic or optical signals that carry digital data streams 
representing various types of information. 

Network link 1220 typically provides data communication through one or more 
networks to other data devices. For example, network link 1220 may provide a connection 
through local network 1222 to a host computer 1224 or to data equipment operated by an 
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Internet Service Provider (ISP) 1226. ISP 1226 in turn provides data communication 

services through the world wide packet data communication network now commonly 

referred to as the "Internet" 1228. Local network 1222 and Internet 1228 both use electrical, 

electromagnetic or optical signals that carry digital data streams. The signals through the 

5 various networks and the signals on network link 1220 and through communication interface 

1218, which carry the digital data to and from computer system 1200, are exemplary forms 

of carrier waves transporting the information. 

Computer system 1200 can send messages and receive data, including program code, 

\9 through the network(s), network link 1220 and communication interface 1218. In the 

C3 10 Internet example, a server 1230 might transmit a requested code for an application program 
M 

Ld through Internet 1228, ISP 1226, local network 1222 and communication interface 1218. 

ru 

if I The received code may be executed by processor 1204 as it is received, and/or stored 

in storage device 1210, or other non-volatile storage for later execution. In this manner, 
?=a computer system 1200 may obtain application code in the form of a carrier wave. 

set 

w 

M In the foregoing specification, the invention has been described with reference to 

specific embodiments thereof. It will, however, be evident that various modifications and 
changes may be made thereto without departing from the broader spirit and scope of the 
invention. The specification and drawings are, accordingly, to be regarded in an illustrative 
20 rather than a restrictive sense. 
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